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RU 2018155 CI* 
GEOPHONE 

The geophone comprises a body unit and an inertial mass 
unit. The body unit comprises a body, a landing cylinder, a 
ferromagnetic cylinder, knife-edges and a cover with a 
thrust rib. The inertial mass unit comprises a base, a frame 
with a coil, an inertial mass, damping washers, a V-shaped 
element, a rod, a brace. The latter serves as a hinge for a 
horizontal pendulum constituted by the mass, the element and 
the rod. The frame is disposed inside the cylinder and fixed 
with the ferromagnetic cylinder. The base is disposed on the 
knife-edges of the body and pressed down by the frame rib. 
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I >~.!)' /(W'tiw offiocwff.fl x npnf>op?M jtinn Maccw . bo -n Vopw v. n no 3 mo*. ►•?<; i u n-i: c» en.-** 

.. .■ ..r-pci'Ufi tiOp.TMOTpoe BuOpiiunui nyreM hx una yKfT3aKHbix yanoo (u i.'iMna3K0ii ii.i n.iacr 

npi.ci0pa3OBanMH b 3/icKTpnMecKMS curnan. msccw (y3/ia xopnyca no/iHoc Jb>o. y3/>a 

^3aecTeH r.ev)CMonpneMHMK. coAepxa- nHepunoHHOvi msccw no fxHibuniHcoy 3/ie- 

mvid Kopnyc. ycTaHoeneHHwe b Kopnyce unep- 3 mshtob), B-TpeTtux. b ynpomenww HacxpoCiKvi 

u noHnyK) Maccy. asimmk nepeMemeHwn coBcTBeHHOtf nacTOTw ceftcwonpueMHuica. 

unepUHOHHOrt Maccw u Herwpe MarHUTa, flBa npMMMHHO-cneACTBeHHaq CBfl3b wex^y 

n3 Koropwx ycraHOBfleHu b aepxHew m Hn>KHe(i coBOxyrmocTbio cyiuecTBeHnux npw3HaxOB 

^aCTflX KOpnyca, a «ea flpyrux 33Kpen/ieHw Ha 3aaB/ineMoro lOOOpeTeHWfl w flocrnraeMWM 

nHepunoHHOi^ Macce b ee BepxHefi w HM*Hefi 10. TexHHnecxuM pe3y/ibTaT0M aax/iio^aeTCfl b 

MaCTax c B03MO>»c.HoCTbto B3aMMOfiewCTBMa c Tom, mto 6naroAap« pacnonoxeHtw MHepqu- 

nepswMM A.ayMn MamtiTaMM Tax, mto o6pa3y- ohhoA Maccw BHyrpvi xapxaca KaTyiuxwcTa/io 

ercfl MarHMTHHiS noABec vtHepuMOHHOfl Maccw bo3mo>khwm KOHcrpyKTMBHoe w TexHO^ornve- 

(1 j. CKoe o6beAMHeHHe mx b oahh ysen (ysen MHep- 

npwMMHOM, npenflTCrsyjouieM nonynenviK) 15 i^hohhom Maccw), hto ynpom'aeT M3roToe/ieHne 

Tpe6yeworo TexMvmecKoro pe3y/ibTara, npn aToro ya/ia. Tax k3k 3to M3roToe/ieHne ocyme- 

wcnonb30B3MMM AaHHoro aHa/iora, nsnseTCfl CTenflercs OTflentHO ot xopnyca. B to *e ape- 

ocymecTBneHne e HeM MsrHHTHoro noAseca ma 6/iaroAapn pacnono)«eHMio xaTyuiKW 

nHepnnonHOw Maccw AewcTeneM Beprnxa/ib- BHyTpw riocaAOMHoro l»m/ihhaP3 coeAUHeHHe 

Hwx(npoAO/ibHux, T.e. BAO/ife ABHweHMn unep- 20 y3/ia MHepunoHHOM Maccw c KOpnycoM ocyme- 

uhohkoiS Maccw) MarHMTHwx cwn. CTB/iBeTcn 6ea Aono/iHUTe/ibHbix xpenexHwx 

UseecreH Taxxe cefiCMonpueMHMx, co- 3/ieMeHTOB (bmhtob). a nocpeACTBOM oxBara 

Aepxamww xopnyc, BepTwxajibHO pacnono- nocaAO^Horo iiwflvmApa CHapyxw <$>eppoMar- 

KeHKUM a xopnyce nonwft <t>eppoMarHMTHww hwthwm um/iwhapom, KOTopwCi. o6naAas ynjty- 

L|nnnHAp. Bwno/iHenHw^ 8 bwao nepeMeiuaio- 25 tumvi ceortCTBaMw, cwHMaeT nocaAOHHwfl 

UiHXC« OAMH OTHOCMTe/lbHO APyOTO 14M/1HHA" UH/IHHAP (BBHAy H3/1MMHH y HOCaAOMHOrO UM- 

puMeCKnx 3/ifeMeHTOB. qeHTpa/ibHWft M3 /iMHApa npOAO/ibHow npopean) m TeM caMuM 

kotopwx coeA^neH c xopnycoM; BWno/iHeH- hbasxho 4)MKCMpyeT xapxac xaTytuxn BHyrpw 

Hy>o b BMAe BepTMxanbHo opvieMTM posaHHoro nocaAOMHoro unnviHAPa. TaxviM o6pa30M, 

nocTonwHoro MarHMTa w pacnonoxeHHyro 30 qamh KOHOTpyKTWBHwfi aneweHT (4>eppoMar- 

bhytph 4>eppoMarMMTHOro um/imhaPS C bo3- huthwm um/iuhap) Bwno/iHfler Tpn 4>yHXL(MM:-1) 

MoxHOCTbKJ sepTuxa/ibHoro nepeMemeHMB cxpen/ieHnq Me>»<Ay co6oft xopnyca m yzna 

unepuMOHHyio Maccy, xoTopaa CB$i3aHa c xop- HHepunoHHOfl Maccw. 2) MarHMrHoro noABeca 

nycoM nocpeACTBOM BepxHero m Hn^Hero no- MHepuMOHHOti Maccw. 3) pery/tnropa xecTxo- 

nepesHux nftHTpaTOpos, a Taxxe asthvik 35 ctm 3Toro noABeca 3a cseT nsMeHewvia yrna 

nepeMeiuenn'i HHepuwoHnotf Maccw [2]. Mex<Ay ocamu <t>eppOMarHWTHoro un/iMHApa « 

ripvmMHO^, npennTCTsywtAeia no/iyMeHMK) nocaAOMHoro uw/iMHApa. KoHbWHKTMBHoe o6>.- 

TpeSyeMoro TexnuMecxoro pe3y/ibT3Ta npw mc- eAUHeHne b oahom a/ieMeHTe nepeMUc/ieHHwx 

nonb30B3Hnn npoTOTuna, BBnflercfl pacno/io- ' Tpex 4>ym;i;Mia njiB/ifleTCJi TeM,onocpeACTByio- 

*eHne nHepunoHHo^ Maccw 40 iakm 3seH0M. KOTOpoe canawsaeT cymecTeeH- 

M?nocpeACTBeHHo BHyrpw 4>eppOMarHHTHoro Hue npn3HaKM c TexHUMecxviM pesynbTaioM 

UwnwHApa m CB«3b WHepuwoHHOfl Maccw c icop- 3as8n5ieM6ro M3o6peTenwn. 

^•com nocpeACTBOM uet^TpaTopoB. . Ha$m\1 noxaaaH o6iumm BHAceiScMonpn- 

Cyu(HOcTb M3o6peTeHHft aaK/ito^aeTcn b gmhukb (npoAo/ibHoe ceneHMe): Ha <3>nr.2 - to 

-"•^AyioiueM. 45 xe e n/iane (6ea kpwoikm). 

SaaenneMoe n306peTeHne Hanpaa/ieHO CertcMonpneMHUK BK/iKwaeT ab3 y3na: 

pewenne saAa^n ynpomeHnn TexHo/iormi yse/i xopnyca n yae/i MHepuvioHHow Maccw. 

^^'OToaneMvisi ceacMonpneMHWxa 3a CMer, bo- Y3en xopnyca coAep^MTco&cTBeHHO xop- 

"-.jawx, pa3AenbHOro M3roTOBneHMBy3na KOp- nyc 1 c buhtom 2 ycT3HOBKM ceiiCMonpueMHH- 

".■:3MY3/ia nHepqwoHHoA Maccw. bo-btopwx, 50 k3 Ha o6bexTe. noiwfi nocaAOMHtJp! lih/iuhap 

'"roiueHUR M3roTOB/ieHMR Aa^nxa nepeMe- 3, <$>eppoMarHMTHwa mh/ihhap 4. onopHwe pe- 

] -3mh« HHepunOHHofs Maccw. axoAHuuero b - 6pa 5. tepwotxy 6 C ynopHtJM pe6poM 7. flpM 

''s^aHHbiPt btopov* y3en. w. B-TpeTbMx. ynpo- 3tom xopnyc i. mm/imhaP 3 m pe6pa 5 awnon- 

--'xws none^HoiA onepaunvt c6op*w cewcMon- hbhw vis n^acTMaccb 1 tcax oaho nenoe: 3ne- 

: -'?«.H l -.if.3. 55 msht 2 anpeccoaaH a- Kopnyc 1: uh.imhap 3 ■ 

l"e*HHMecxnft pe3ynbT3T. kotopwm MO)*ceT caoert ocbXD opueHrupceaH oPDT«xa/ibHO m a 

■» : tr nonyveH npn ocymeci B/ieHnn M3o6peTe- nonepeMKOM ceneHMn ewnont«?»i C-o6p33hwm. 

3,if nto^aerctt. ao-fiepawx. b bo3mo>xho- r.e. c npoAOflbHOft npope?»»«* 8. KOTopaw opn- 

napa/i.ie/i bH.oro m He3aancnMoro eHTupoaaHa b ManpneicHnu onop"wx pe6ep 

* : '~T;i!.-.c.»» i iq y-jnQR KOpi)yr:a M MHf>pHV1OMH0ft 5: <t>ftPpOM3r MMTHW" HI' ■>'-"*<\! ' '' '.V»(>!HOOn 
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urn i. -nf.na3m.iM c opiteHTauuert ero npopesa 
a tom xp nanpaB/iemw n ycTanoericn h3 h?- 
pyxwoii noeepxHOCTM nocaaoMHoro mmhuhaps 
3 c B03MO«HOCTb»o ero' cxaTH« SnaroAapn yn- 
pyruM CBOrtcTBaM (fceppoMarHHTHoro um/imha- 
pa 4. 

Yae/i MMepi^uoHHOft Maccw coAep^vir ro- 
pw30HTam,Hoe n/iocKoe ocuosaHHe 9 c aepTw- 
icanbHUM Tpeyro/ibHWM OTaepCTHeM 10, 

H3MOT3HHyiO Ha K3pK3Ce 1 1 K3TyUJKy 12, KOTO' 

paa BwnonHfleT <J>yHKnvuo a3.tmvik3 nepeweme- 

HUfl MHepqUOHHOfl M3CCW, MHepi4MOHHyK3 

Maccy 13, AeMn^wpyiomne wafl6w 14, pasHO- 
nneMntf, U-o6pa3Hbtfl 3/ieMeHT 15. ropn30H- 

Ta/lbHblfl CTepXeHb 16 M npOBO/10MHy»0 

pacTn>KKy 17. flpw 3tom, npoeoncwHas pac- 
mxKa 17 pacno/ioxcewa ropn30t!Ta/JbHO b idw- 
poKofl nacTM TpeyronbHoro otbcpctha 10 m 
3aKpenneHa cbowmm icoHuaMW Ha oahom koh- 
ue n/iocKoro ochobshmsi 9; U-o6pa3HWfl a/ie- 

MeHT 15 CBOMMH KOH^3MM C06flMMeH C 

Sokobo* noBepxHocTbio npOBonowHOM pac- 
Tflxtcn 17:U-o6pa3HuCt3neMeHT iSceoea eep- 

UIMHOM CO€flMHe H C OftHMM KOHUOM 

ropn30HT3flbHoro CTepxHB 16, KOTOpwfl pac- 
no/joxen nepneHAHKynnpHo pacrsxKe 17: ro- 
pM30HTa/ibHuPi crep>KeHb 16 ApyrwM cbomm 

KOHUOM COeA^HeH C MHepMHOMHOlS M3CC0M 13, 

KOTopan BwnonHeHa b bmas BepiMKanbHo opu- 

eHTMpOB3HH0rO HOCTORMHOrO M3rHI4T3 UM/1MH- 

APMnecKOtf <}>opMbi; MnepunoHHafi Macca 13 
pacnonoMcena BHyTpn KapKaca 1 1 kstyujkm 12, 

KOTOpUM BHnO/lHeH W3 HeMarHWTHoro MSTepM- 

a-ia (n/iacTMaccu) b bhag aepTHKa/ibHo opueH- 
TnpOB3HHoro nonoro nw/n^HApa C-o6p33HOfl 
<£opmw b nonepeHHOM ceweHWM. T.e. c npo- 
AonbHovi npope3bto 18, opweHTwpoB3HHovi e 
Hanpae/ieHMM pacraxKM 17; ropn30HTa/ibHWti 
CTepjKeHb 16 npoxoA^T nepe3 yKasawHyro npo- 
pe3b 18; tcapxac 1 1 KaTyuiKW 1 2 CBoefl cpeAnert 
MacTbK) 33Kpen/ieH Ha ApyroM, npoTnaono- 

flOXHOM- OTHOCme/lbHO pSCTH^KW 17 xonue 

ochokshha 9. B BepxHefl m HuxHefl nacrnx 
napxaca 11 ycT3H08/ieHbi MeAHwe uiaM6w 14, 
BwnonKfliou4,ue <t>yH«umo Aewn^epoe A"" 

KHepuvoHHofi Maccw. 

Y3e/i Kopnycs h yae/i MHepuuoHHofl Maccw 
coeA^ H e HU Me>KAy coSpii c/ieAyomwM o6pa- 
30M". ocHosaHv^e 9 pacnono>KeHo wa pe&pax 5, 
icapsac 11 KaryujKM 12 pacno/ioxeH 8HyTpn 
nocaAOKHoro unmiHAPa 3 (HapyxMbifi Ana- 
weTp KapKaca 1 1 He3Ha^nTe/ibno MeHbLue 
BHyxpeHHero A^a^eTps un.inHApa 3), ^eppo- 
MarHMiHwP: uh/iuhap ^ ycT3H09.neH cHapyx<M 
Ha nocaAO^HCM UM/inHApe 3 » &A9rOAapR cao- 
v.m ynpyrwM cboi>.ctb3m OKHwasi hocsaomhwR 

UVinHHAP 3. KOTOOVJti. Ae^CpMMpyBCb. 33XCH- 

MJ2T (0«KCi*.pyeT) SH'/Tpn ce&fi Kapxac 11 Ka- 
r/aiKu 12. 



b cnoAVKimcM. 

npw BMSpaywonHbix oooACnc i bhux h--> 
Kopnyc 1 b HanpaeneHnu ocw Z (t.e. e rcpth- 
5 K3/ibH0M HanpaB/ieHnn) ashhui! K.opnyc bmc- 
cie c KapicacoM 11 KaTyuiicu 12 ncpeMemaeicn 

OTHOCMTe^bHO MHeptJHOHHOM MaCCW 13 BAOrtb 

eeocn(T.e. ocnZ)6naroA3pfl Ha/iMMHto MarHMT- 
Horo noAeeca yK333HHofl Maccw 13 othocm- 
10 renbHO KOpnyca 1. J\anHuii M.irHMTHUfl 
noAsec o6ycnoeneH AedcTBueM nonepeMHoi\ 
MarHHTMoi^ pacTti>KicM, T.e. 3a CMeT Ae^cTBMR 
nonepenHWx (b n/ioc*ocTn paAnanbHWx 

CM-T npHTfl)KeHl151 MCKAY MHepUMOHHOH Mac- 

15 con 13, Bbino/ineHHOii b bmac MarHiiTa. u ^ep- 

pOMatHMTHWM KOnbUOM 4. npM 3TOM AeviCTBVie 

nonepeMHOfl MarHHTHOM pacraxKM o6ecneMM- 
Baer ycro^MHBOCTb no/ioxeHnq Maccw 13 b 
npoAO/ibHOM Hanpae/teHMM (i.e. e Hanpaane- 

20 hum ocm Z), ho He o6ecneMnBaeT ycToflMM- 
BocTb nono>KeHMn Maccw 13 b nonepesHwx 
' Hanpaa/ieHMHx (XY). 3ia HeycTOi^sMsocTb no- 
/lOxeHMn MHepunoHHoPi msccu 13 b HanpaBne- 
hmbk XY nonHOCTbto KOMneHcupyexcn ee 

25 coeAnneHMeM c pacifl>KKof) 17 nocpeACTBOM 
CTepxHH 16 m U-o6pa3Koro 3^ieMeHT3 15, npM- 
MeM MMeHHO U-o6pa3HOCTb yKa3aHHoro ane- 
weHTa <J>w kc m pye t ropn30HTa/ibHoe 
noflO^ewwe Maccw b HanpaaneHviM Y. Apyrvi- 

30 ' mm c/iosaMM, coeAHMewne HHepunoHHo^ Mac- 
cw 13 c pacTflwKoa 17 nocpeAcreoM CTepxwn 
16 h U-o6pa3Horo s/ieMeHTa 15 npeACTas/iaeT 
co6oii ropn30HTa/ibHwrt m3>ithmk, b kotopom 
pacmxKa 17 BwnonHseT <J>yHKU(H»o mapHupa, 

35 a MasTHHK HMeeT TOfibKO OAHy creneHb Bpaoje- 

HMK B n/lOCKOCTH XZ BOKpyf npOAO/lbHOW OCH 

pacTHKKw 17, napannenbHow ocw Y. 

OTHOCHrenbHwe BepTMKa/ibHue nepewe- 

meHMq MHepUHOHHOft Maccw 13 m KapKaca 11 
40 KaryLUKM 12 HaBQAfT a stom KarytuKe codTBeT- 

CTBytomyto 3AC, KOTopan RB.ifleTcn bwxoa- 

hwm cwirnanOM cewcMonpweMHWKa. 

HacrpoftKa co6CT6eHHOvi msctotw ceiic- 

MonpneMHMK3 ocynecTQ/ineTca b npouecce 
45 c6opKM (KOHesHan onepaunp) nyreM h3k/ioh3 

4>eppoMarHiiTHoro yn/!HHApa 4. T.e. nyreM M3- 

MeHeHHR yrfla Me>KAy ocbK> Z w ocbto a^hhoto 

HUHMHApa. npH 3T0M M3MeHfleTCfl XeCTKOCTb 

MsrMHTHOro noAeeca. mo m n3MeHneT co6ct- 
50 BeHnyto ^acTOTy cet^CMonpnewHUKa. 

KoHCTpyKqMfi cePiCMOnpviswHHK3 no3BO- 
ziseT cyiii.eCTBeHHO ynpocTvtrb ero n3COTOB/ie- 
wie. KOTopoe 38»cn(OMaeTC« b c/ieAytcujeM. 
Kopnyc 1 c nocaAOwHWM umrmhapom 3 n 
55 oncpKUMw pe5p3Mw 5 i«,3roTa3nwB3ioT niiTheM 
k3k OAHo"ne.noe. Kpyuxy 6 c peSpOM 7 i.iwe 
n3roTa8niiB3K)T /iKTbew. ho oTAe/it.no. ropn- 

30HT3/lbH0e0CK0B3HHe 9 K3PK3C 1 1 ran/WiM 

12 T3r.«e n3roT3B^MBaiOT nnTbeM W. o.wo 
uenoe. 3areM ycTaHSEnweatOT v^nepu«om«y«> 
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■-.''•-.r.y 13 ftnyrpn Kapxaca 11 KaiymKu w coe- 
/iwnnior M3ccy c pacTPXKOii 17*3aTeM ycia- 
ngennBatoT fleMn4>epw • 14 w HawaTuaaiOT 
r.aTyutKy 12. mgm <$>uKcwpy>OT am ,aeMn<}>epb). 
Co6paHHw(i yse/i nnepuwoHHOM Maccw ycTa- 
naBn«83K)T b Kopnyc 1. J\n* aroro Kapoc 11 
KaryujKM 12 33BOAAT ao BHyrpeHHtoto. nonocTb 
nocaAOHHoro. un/inHApa 3 Aoonupa hhs ropw- 
30HTant.Horo oCHonaHWH 9 na peopa 5. 3aTeM 
ynpyrnw <f>eppOMarHMTHWM Ko/ibuoM 4 oxea- 
TueaioT nocaflOMHMfl uwihhap 3 cnapyxM. ko- 
xopwft BcneACTBute 3ioro (n acneACTBue 
HannHviR y Hero npope3w) fle^opMMpyeiCfl 
(c>KMMaeTCfl). <}>HKCMpyfl TeM c3mwm nonoxe- 

OopMy/ia n3o6peTeHM« 

CEPlCMOrlPMEMHMK, coAep*amna 
ttopnyc. pacnonoxeHHwe b- Kopnyce no/ibiw 
4peppoMarHMTHU(i um/imhap. awno/ineHHyio b 
BMAe BepTHKo/ibHO opMSHTMposaHHoro rto- 
CTOHHHoro Marnura viHepuvioHHyw Maccy m 
Aar^mc nepeMemeHna MHepunOHHOfi Maccu, 
cttpenneHHurt c KopnycoM w Bwno/iHeHHufl e 

a«Ae KSTyUlKM UHAYKTHaHOCTM, OT/lWMalOmWM- 

cb T€M. mto oh cHa6xeH ropw3OHTa/ibH0 yc- 
. TaHOBneHHuM a Kopnyce Ha onopHUX pe6pax 
nnocxnM ocHosaHneM c BepTMKa/ibHuM Tpey- 



10 



15 



20 



25 



hub KnpKaca 11 K,a t y u ' kh VI o'tyrpu nocaflOM 
Horo u.n/iMt<apa 3 m cootbctct bchhq y3na 
MHepunoHHOfi Maccu oTHocMTe/it. ho tcopnyca. 
riocne cooTBeTCTBytomero naxnoHa <$>eppo- 
MarHMTHoro Ko/ibqa 4 c ue/ibto HacipoviKH co6- 
CTBeHHOM naciOTb/ cewcMonpneMHMKa 
y*a3aHHoe Konbuo 4>MKCwpyiOT na HapyjKHOrt 
nosepxHocTM nocaAOMHoro uvmiAHjxpa K/ieeM. 
Buboa npoBOAOB ot KaTyujKM 12 u ycraHOBKy 
KpbJtuKu 6 ocyuiecrB/ifl(oTo6tiMHbiMM cnoco6a- 

MM. PPM 3TOM KpWUJlCa 6 CBOMM pe6pOM 7 npn* 

KMMaeT ocHOBawwe 9 k pe6paM 5. TeM csmum 
Aono/iHUTe/ibHO (JjHKCupyn y3en MHepqwoHMofl 
Maccw BHyrpn co6paHHoro Kopnyca. 

UJMPOKOM M3CTW TpeyrO/1 bHOfO OTBepCTMfl, a 

BepuiHHa U-c5pa3Horo 3/ieMeHTa nocpeACT- 
bom ropM30HTa/ibHoro crepxHH coeauHeHa c 

MHepUHOHHOft MaCCOM, K3pK3C KflTyUIKM MH~ 
AYKTMBHOCTM BblflD/lHeH B BMAe HOnorO Bep- 

THKa/ibHO opueHTupoeaHHoro umtimhap3 c 
pacno/io>KeHHbiMM Ha Topqax AeMn(J>npyio- 

UiMMW AMCK.aMM, npM 3TOM K3PK3C KaTyUlKM 

csoefl cpeAnew nacTbio coeAnneH c npornSo- 
nono>KHbiM OTHOCMTe/ibHo npoeonoMHOrt pac- 

THKKH KOHUOM nnOCKOCO OCHOB3HMSI M yCTa* 

HOB/ien BHyTpn nocaAOMHoro un^MHApa, Ha 
kotopom c HapyxHoii cropoHu 3aKpen/ieH 



roibHWM oTBepcTneM, sepTHKa/ibHO ycraHOB- 

, ,„ „„ ~ n (beppoMarHMTHufl um/imhap. ripn stom MHep- 

A6hhum b Kopnyce nonwM nocaAOMHMM «w 30 „ < ,„„«o«"« u< . „ 

AMHApOM. BbinO/JHeHHUM M3 HeMarHHTHpro 

MaTepnana. m ropMaoHTanbHO ycTaHOB/ieH- 
hum 8 Kopnyce paswonneMuM U-o5pa3HWM 
sneMewTOM, KOHiibi KOToporo coeA^HeHbi c 
dokoboR noeepxHOCTbK, npoeo.oMHO* pac- 35 nocaAOMHoro H *eppoMarH M T H oro h««v,ha- ; 
TtiiKKw. pacno.oxeHHO^ rop^QHxa^Ho b P.OB. MMeiouwx b nonepe*.HOM ce«H«»i C^>6- 

pa3MyK) <})OpMy. 



UHOHHan Macca pacno/ioxeHa enyrpM Kapxa- 
ca KaTyujKM, a ropM30HTa^bHufi tTepxenb 
npoxoAMT vepe3 oAnnaKOBo opueHTupoBaH- 
Hwe npoAO/ibHbie npope3n xapKaca Kaiym km, ( 




n 



15 <9 5 



8 




PenaKTop B. TpyGneHKO 



CociaBMTe/tb H. CnyHrnHa 
TexpeA M.MopreHTan 



KoppeKTop C. naTpyiuesa 



33K33 591 



Twpax floAnncHoe 
Hno TIomck" PocnaieHTa 
113035, MocKsa. X-35. Payiuctcan Ha6..4/5 



nponsBOACi f mho M.ifl^ve/ihCKMfl kom6mh3t TlaTeHT". r. Yxropofl. y/i.TaraDnna. 101 



